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Original Article
Comparative Analysis of Informal Caregiver Burden in Advanced
Cancer, Dementia, and Acquired Brain Injury
Richard Harding, PhD, Wei Gao, PhD, Diana Jackson, PhD, Clare Pearson, MSc, Joanna Murray, BA, and
Irene J. Higginson, PhD, FFPM, FRCP
Department of Palliative Care, Policy and Rehabilitation, Cicely Saunders Institute (R.H., W.G., D.J., C.P., I.J.H.), and Health Service &
Population Research, Institute of Psychiatry (J.M.), King’s College London, London, United Kingdom
Abstract
Context. Measurement and improvement of informal caregiver burden are central aims of policy and intervention. Burden
itself is a complex construct, and total burden can differ by patient diagnosis, although how diagnosis affects different aspects
of caregiver subjective burden is unclear.
Objectives. To compare the subjective burden of caregivers across three diagnostic groups using the 22-item Zarit Burden
Inventory.
Methods. We performed a secondary analysis of pooled cross-sectional data from four U.K. studies of informal caregivers of
patients with advanced cancer (n ¼ 105), dementia (n ¼ 131), and acquired brain injury (ABI) (n ¼ 215). Zarit Burden
Inventory totals, subscales (personal and role strain), and individual mean scores were compared between diagnostic groups
using the general linear model, adjusting for caregiver characteristics.
Results. Caregiver age (mean years [SD]: cancer 66.1 [12.0]; dementia 61.9 [13.4]; and ABI 53.8 [10.9]) differed
significantly across diagnostic groups (P < 0.001); 81.9%, 36.6%, and 59.1% of caregivers were spouse/partners, respectively
(P < 0.001). Total burden was highest in ABI caregivers and lowest in cancer (mean total score [SD]: cancer 23.3 [13.4];
dementia 27.9 [16.4]; and ABI 39.1 [17.3]) (P < 0.001). Subscale scores showed similar patterns (mean personal and role
subscale scores [SD]: cancer 11.8 [6.9], 5.8 [4.8]; dementia 14.4 [8.8], 7.3 [5.7]; and ABI 18.7 [9.1], 11.8 [6.0]) (P < 0.001 for
both subscales). Most (17 of 22) individual item scores differed by diagnosis group (P < 0.05), except concepts of duty,
responsibility, and perception of financial situation.
Conclusion. Our data show that total, subscale, and most individual elements of caregiver subjective burden differ between
cancer, dementia, and ABI caregivers. This should be considered when designing future intervention strategies to reduce
caregiver burden in these groups. J Pain Symptom Manage 2015;-:-e-.  2015 American Academy of Hospice and Palliative
Medicine. Published by Elsevier Inc. All rights reserved.
Key Words
Burden, caregiver, cancer, acquired brain injury, dementia, Zarit Burden Inventory
Introduction
The caregiver (or informal carer) holds a unique
position of both providing and needing support. Care-
givers can bear personal financial costs, which are
comparable to or more expensive than those of inpa-
tient care1e3 and can suffer many health problems,
such as poor psychological morbidity,4e6 impaired
immune function,7 and deterioration in overall
health.8 In addition, caregiving itself is an indepen-
dent risk factor for mortality in caregivers older than
65 years9 and increased coronary heart disease risk.10
Health and social policy have given increasing re-
sponsibility to caregivers of patients with acute or
chronic illness. As populations age, the burden of
care will fall increasingly on caregivers (families,
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significant others, and friends).11 Without caregivers
who themselves have adequate health and well-being
(both physical and psychological), patient home
discharge from acute care may be delayed, domestic
informal care arrangements more likely to break
down,12 unplanned patient admissions/transfer to
institutional caremore likely, and higher levels of costly
professional input in the home required.13 As
increasing number of people become informal care-
givers, the provision of support and health care to
caregivers to both enable them to care and reduce
their morbidity and mortality is becoming a pressing
public health issue. An established body of evaluative
research exists examining the efficacy of interventions
for informal caregivers in dementia14,15 and older
patients in general.16,17 Evidence is also growing in
cancer,18,19 acquired brain injury (ABI),20,21 and pallia-
tive care.22,23
A central methodological challenge to the science
of intervention valuation studies among caregivers is
the lack of appropriate ways to measure caregiver out-
comes. The goals of many caregiver interventions are
linked with perceived caregiver burden, which itself
is associated with negative health outcomes in care-
givers of those with common conditions, such as
dementia, stroke, and cancer.24e26 In caregivers of
these and other life-limiting conditions, burden has
been shown to predict lower quality of life,27 anxiety,
depression, and collapse (carer breakdown).12 The
concept of burden is commonly applied in health
care studies of caregivers and can be defined as both
objective burden (the social impact on daily life)
and subjective burden (the perception of emotional,
social, and relationship strains, anxiety, and depres-
sion).28,29 Interventions must respond to the needs
of specific caregiver populations (and also be individ-
ually tailored within diagnostic groups) and not
assume that caregivers of different patient diagnostic
groups experience similar levels of subjective burden,
or that their subjective burden is constituted by iden-
tical domains of need.
Among the existing tools that measure the level of
subjective burden among caregivers (hereafter
referred to as caregiver burden), the 22-item Zarit
Burden Inventory (ZBI)30 is one of the most widely
used31 and has shown reliability in assessing burden
of caregivers of patients with dementia, physical
illness, and mental illnesses.32 Two subscales have
been derived from the ZBI using factor analysis: per-
sonal strain and role strain,33,34 which are used to
group certain caregiver burden questions together, re-
flecting psychological aspects and the general impact
on the caregiver’s life, respectively.35 These two sub-
scales have been examined in dementia caregivers36
and evaluated in ABI caregivers.35 Additionally, a cut-
off score of 24 (within the ZBI total range of 0e88)
has been statistically derived for medical practitioners
to identify and assess caregivers at risk of depression
and encourage them to seek support.37
Some differences in caregiver burden between diag-
nostic groups have been identified using the ZBI (to-
tal burden score), specifically between types of
dementia,38 dementia and nondementia patients,39,40
and between Parkinson’s disease and dementia care-
givers in Tanzania.41 Caregivers of patients with
advanced cancer, dementia, and ABI may face not
only some common challenges but also some differ-
ences in burden. To our knowledge, no previous study
has provided a detailed comparison of subjective
burden between these groups, using ZBI subscales
and individual question comparisons to further inves-
tigate differences in burden by these diagnostic
groups. These groups were selected as three quite
different patient groups; dementia caregivers usually
provide long-term care to elderly people; ABI patients
are generally younger; and advanced cancer has a
shorter disease trajectory.
The aim of this analysis was to compare caregiver
burden scores (total, subscale, and individual ques-
tions) among relatively large samples of caregivers of
three diverse groups of patients; advanced cancer,
dementia, and ABI.
Methods
Design and Data Sources
This secondary analysis used data pooled from four
studies of caregivers (n ¼ 451) of patients with
advanced cancer (n ¼ 105), dementia (n ¼ 131),
and ABI (n ¼ 215):
1. Baseline data from a multicenter evaluation of
palliative day care for advanced cancer patients,
involving six centers across the south of
England;42,43
2. Baseline data from a two-center evaluation of the
‘‘90 Minute Group,’’ a supportive intervention for
the caregivers of palliative care patients with
advanced cancer;44
3. A national postal questionnaire survey of care-
giver experiences of ABI, including those with
head injuries, strokes, and brain infections
(e.g., encephalitis);40
4. Baseline data from a prospective longitudinal
cohort study of caregiver burden in dementia
involving participants from South East
London.3,25
Each study collected data from caregivers using the
self-report 22-item ZBI (ZBI-22), with interviewers pre-
sent in the advanced cancer and dementia studies to
collect the questionnaire data and provide support
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to respondents if needed. In the ABI study, the postal
questionnaire was followed up by telephone interviews
with caregivers, enabling missing or ambiguous scores
to be clarified.
Responses to each of the 22 items in the ZBI were
made on five-point Likert scales from 0 (never) to 4
(nearly always). Overall burden was assessed by the
total score of all items, with a higher score represent-
ing a greater caregiving burden. In addition to the
ZBI, the pooled data set contained basic demographic
data: caregiver age, gender, relationship to patient,
and patient diagnosis. All analyses used anonymous
records with no personal identifiable information;
therefore, ethical approval was not required for this
secondary analysis. Full ethical approval was separately
granted for each of the original studies.
Statistical Analysis
Sample Characteristics. Demographic characteristics
among the three groups were compared using the
Kruskal-Wallis test for age and the Chi-squared or
Fisher’s exact tests (as appropriate) for gender and
relationship to patients.
ZBI: Overall, Subscale, and Individual Question Scores.
The total score, personal strain score, and role strain
score of the ZBI were summarized by boxplots in the
three diagnostic groups. Subsequently, the mean score
of each of the 22 individual items was plotted and con-
nected with nonsmoothed lines to provide a visual
profile comparison by diagnostic groups. The group
differences in mean individual question scores and
summary subscale scores were examined using the
general linear model. The model was adjusted for
caregiver age, gender, and relationship to patient. Var-
iables for inclusion in the model were selected based
on both P-values (P # 0.05) in the univariate test
and the previous literature, that is, a variable would
also be included into the model if prior evidence
showed it is an important predictor for caregiving
burden but did not show significance in the univariate
testing. We used this variable selection strategy
because the conventional significance-alone method
often leads to the deletion of important confounders,
thus increasing vulnerability to bias.45 Holm-modified
Bonferroni procedure was used to control the Type I
error for multiple testing. The previously derived cut-
off total ZBI score of 24 was used to classify those at
risk of depression.37 A two-tailed 0.05 level of signifi-
cance was used for all statistical tests. All analyses
were carried out using the SAS 9.1 package (SAS Insti-
tute, Inc., Cary, NC).
Results
Sample Characteristics
The demographic characteristics of three caregiving
populations are presented in Table 1. There were sta-
tistically significant differences for both age and kin
relationship distribution across the three groups.
Caregivers of patients with advanced cancer were old-
er than those of ABI (P < 0.0001) and dementia
(P < 0.0001) patients, and the caregivers for ABI
were among the youngest (dementia vs. ABI:
P ¼ 0.014). There was no difference in gender distri-
bution across the three groups (c2df¼2 ¼ 5:50,
P ¼ 0.06). Most of the caregivers (76.5%) were
females. Spouses or partners were taking a major or
substantial caring role, whereas the other caregivers’
involvement in caring activities, to a certain degree,
mirrored the age pattern of the patient’s diagnosis.
For example, patients with advanced cancer were
generally older, and 81.9% of caregivers were their
spouse/partner; but for ABI patients, as the youngest
among the three groups, 57.9% of their carers were
their spouse/partner, with 36.7% of ABI carers being
parents, whereas only 3.8% of the advanced cancer
caregivers were parents (Table 1). The differences of
frequency distribution for kin relationship were statis-
tically significant between ABI and advanced cancer
(P < 0.001) and ABI and dementia (P < 0.001), but
Table 1
Demographic Characteristics of the Caregivers for Each Diagnostic Group (Cancer, Dementia, and ABI)
Characteristics Total Cancer Dementia ABI P-Value
N 451 105 131 215
Mean age (SD) 59.0 (13.0) 66.1 (12.0) 61.9 (13.4) 53.8 (10.9) <0.0001
Median (minimum, maximum) 59 (18, 89) 70 (26, 88) 63 (21, 85) 55 (18, 89)
Gender
Male (%) 106 (23.5) 29 (27.6) 37 (28.2) 40 (18.6) 0.06
Female (%) 345 (76.5) 76 (72.4) 94 (71.8) 175 (81.4)
Relationship
Spouse/partner (%) 261 (57.9) 86 (81.9) 48 (36.6) 127 (59.1) <0.0001
Son/daughter (%) 69 (15.3) 11 (10.5) 58 (44.3) 0 (0.0)
Parent (%) 83 (18.4) 4 (3.8) 0 (0.0) 79 (36.7)
Others (%) 38 (8.4) 4 (3.8) 25 (19.1) 9 (4.2)
ABI ¼ acquired brain injury.
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there was no difference between advanced cancer and
dementia (P ¼ 0.27).
ZBI: Overall, Subscale, and Individual Question
Scores
Fig. 1 presents boxplots showing score distributions
of total ZBI and the two subscales, personal strain and
role strain, in informal caregivers of advanced cancer,
dementia, and ABI patients. Caregivers of patients
with advanced cancer had the lowest score on the total
and two subscales, and those caring for ABI had the
highest score on the same three subjective burden
scales.
Most observed differences in raw scores of global
burden were significant (PABI vs. Cancer < 0.0001, PABI vs.
Dementia ¼ 0.020, PCancer vs. Dementia ¼ 0.029), personal
strain (PABI vs. Cancer < 0.0001, PABI vs. Dementia ¼ 0.06,
PCancer vs. Dementia¼ 0.039), and role strain (PABI vs. Cancer
< 0.0001, P
ABI vs. Dementia
¼ 0.012, PCancer vs. Dementia¼ 0.027).
Thesedifferences remainedsignificantevenafter thedif-
ference in caregivers’ age, gender, and relationship to
the patient among the three groups were taken into ac-
count. Here, caregiver age and relationship were
selected into themodel on thebasis of their statistical sig-
nificance in the univariate testing and gender on the
prior evidence as an important predictor of subjective
caregiving burden.46
The raw mean and SD were calculated for individual
items of the inventory and are displayed in Table 2. A
profile chart plotted with the adjusted means is also
presented (Fig. 2). Item-specific score showed a
similar pattern with that of the global and two subscale
scores: the ABI group of caregivers had the highest,
whereas the advanced cancer group had the lowest
mean score on most of the ZBI items. Most of the dif-
ferences between ABI and advanced cancer (17 of 22)
reached significance level. The differences of half of
the ZBI items (q4eq6, q9, q11, q12, q18, and
q20eq22) were statistically significant between
advanced cancer and dementia, but only six (q1eq3,
q17, q20, and q21) of 22 items were significant bet-
ween ABI and dementia. There was no significant dif-
ference observed on five items (q7, q8, q14, q15, and
q19) across three diagnostic groups.
With a total score of 24 as the cutoff point, 49%,
56%, and 79% of caregivers for patients with advanced
cancer, dementia, and ABI, respectively, were deemed
as at risk for depression ($24). The proportion of
those at risk for depression using this cutoff was signif-
icantly different across three groups (P < 0.001,
c2df¼2 ¼ 35:5).
Discussion
In this first comparison of these particular caregiver
groups, there are several key findings from our data
that may inform future research methods and inter-
vention strategies to support the high needs of
informal caregivers of these diagnosis groups, who
are often a neglected population.
In our samples, the age of caregivers and their rela-
tionship to patients differed significantly between the
three diagnostic groups. Caregivers of advanced can-
cer patients were older, whereas ABI caregivers were
significantly younger, meaning that their needs are
likely to vary, for example, physical morbidity, oppor-
tunity cost in terms of lost employment, and relation-
ship issues (e.g., managing loss of aspects of their
relationship). The nature of the relationship between
caregiver and patient also varied; with a larger number
of ABI caregivers being parents of the patient, cancer
caregivers being partners, and dementia caregivers
Fig. 1. Boxplots for total, personal strain, and role strain scores in carer population for cancer, dementia, and acquired brain
injury (ABI).
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being patients’ children. These differences emphasize
the need to understand the nature of the relationship
and its contribution to burden within different diag-
nostic groups when designing and delivering support-
ive interventions.
Although all caregivers were burdened in the sam-
ples, the ABI caregivers consistently self-reported high-
er subjective burden (total, both subscales, and
individual questions) than the caregivers of the other
two diagnostic groups. This may be because ABI care-
givers spend more time on daily caring activities in the
longer term compared with carers of patients with
dementia or advanced cancer. Moreover, behavioral
problems that many people with ABI present with,
such as aggression, are known to be strong predictors
of caregiver burden, and ABI patients attract fewer
accessible and specific services than the other
groups.40 These reasons also may be contributory fac-
tors to differences between the ABI and advanced can-
cer caregivers on most individual items of the ZBI.
Although the advanced cancer caregiving population
reported lower comparative burden than the ABI
and dementia caregivers, we urge caution when inter-
preting these particular findings. First, it is important
to note that the advanced cancer caregivers were
sampled from specialist palliative care services, and
the aim of palliative care is to support the family car-
ing unit alongside the patient.47 Therefore, we would
expect the caregiving burden of similar patients in the
absence of palliative care to be higher,48,49 and pallia-
tive care is still only received by a fraction of those who
may benefit from it.50 Second, as the ZBI was origi-
nally developed to assess burden in dementia care-
givers, it might not catch all important aspects of
caregiving for advanced cancer patients. Usually, a
shorter but more intense period of informal care-
giving occurs for advanced cancer patients compared
with dementia or ABI patients.23,51
It is interesting to note the behavior of the individ-
ual Zarit items between the groups where no differ-
ences between groups were detected (five of the 22
items). The populations sampled scored similarly for
items describing caregiver feeling afraid of the future,
feeling the patient is dependent on them, feeling that
the patient expects their caregiver to take care of
them, having money concerns, and feeling unsure
what to do. These items are indicative of a combina-
tion of two main themes: a sense of dependency and
responsibility, and practical concerns. The first two
of these five particular questions (dependency on
Table 2
Mean (SD) for Individual ZBI-22 Items and Mean Comparisons Across Diagnoses
Item Question Cancer N ¼ 105 Dementia N ¼ 131 ABI N ¼ 215
P-Value (F-Value, df)
Overall Comparisona
Multiple
Comparisona
Q1 Relative asks for more help (p) 0.65 (0.90) 0.66 (0.97) 1.35 (1.09) <0.001 (10.25, 2) b**, c**
Q2 Have enough time for self (r) 1.42 (1.34) 1.54 (1.42) 2.43 (1.16) <0.001 (8.79, 2) b**, c**
Q3 Feel stressed between caring
& meeting other responsibilities (r)
1.59 (1.29) 1.65 (1.40) 2.52 (1.27) 0.013 (4.42, 2) b*, c**
Q4 Embarrassed over behaviors (p) 0.40 (0.82) 0.76 (1.01) 1.33 (1.12) <0.001 (13.69, 2) a**, b**
Q5 Angry when around your relative (p) 0.71 (0.88) 1.12 (1.08) 1.14 (1.05) 0.004 (5.74, 2) a**, b*
Q6 Affects your relationship with others (r) 0.44 (0.84) 0.88 (1.16) 1.50 (1.27) <0.001 (10.27, 2) a*, b**
Q7 Afraid of what the future holds for
relative
2.38 (1.27) 2.22 (1.47) 2.90 (1.05) 0.50 (0.7, 2) NA
Q8 Dependent on you (p) 2.81 (1.18) 2.72 (1.53) 3.14 (1.07) 0.23 (1.48, 2) NA
Q9 Strained when around your relative (p) 0.92 (1.03) 1.63 (1.26) 1.65 (1.19) <0.001 (10.60, 2) a**, b**
Q10 Your health suffered 1.03 (1.16) 1.27 (1.31) 2.03 (1.30) <0.001 (8.95, 2) b**
Q11 Enough privacy (r) 0.55 (1.01) 0.98 (1.37) 1.81 (1.33) <0.001 (11.04, 2) a**, b**
Q12 Social life has suffered (r) 1.48 (1.45) 1.76 (1.53) 2.44 (1.27) <0.001 (9.14, 2) a**, b**
Q13 Uncomfortable about having friends
over (r)
0.34 (0.96) 0.50 (0.93) 1.07 (1.29) <0.001 (7.52, 2) b*
Q14 Expects you to take care/dependent
on you (p)
1.62 (1.65) 1.68 (1.70) 1.74 (1.46) 0.62 (0.48, 2) NA
Q15 Do not have enough money 1.14 (1.44) 0.88 (1.31) 1.67 (1.44) 0.25 (1.40, 2) NA
Q16 Unable to take care for much
longer (p)
0.50 (0.91) 0.76 (1.07) 1.04 (1.20) 0.026 (3.69, 2) b*
Q17 Have lost control of life (p) 0.96 (1.22) 1.19 (1.34) 2.14 (1.38) <0.001 (10.70, 2) b**, c*
Q18 Leave the care to someone else (p) 0.34 (0.79) 0.86 (1.21) 1.09 (1.20) <0.001 (8.59, 2) a**, b**
Q19 Uncertain what to do about relative (p) 0.89 (1.09) 1.27 (1.24) 1.26 (1.21) 0.29 (1.23, 2) NA
Q20 Should be doing more (p) 1.03 (1.24) 1.02 (1.19) 1.49 (1.21) 0.007 (4.99, 2) a*, c**
Q21 Could do a better job (p) 0.99 (1.12) 0.76 (1.04) 1.34 (1.17) 0.001 (6.78, 2) a**, c**
Q22 Overall how burdened 1.05 (1.18) 1.75 (1.27) 2.06 (1.30) <0.001 (16.74, 2) a**, b**
ZBI-22 ¼ 22-item Zarit Burden Inventory; ABI ¼ acquired brain injury; df ¼ degrees of freedom.
Score range: 0 ¼ never to 4 ¼ nearly always.
a: cancer vs. dementia, b: cancer vs. ABI, and c: dementia vs. ABI.
*P < 0.05, **P < 0.01, and NA: no significant differences across the three diagnosis groups.
(p)dincluded in the personal strain subscale and (r)dincluded in the role strain subscale.
aThe mean comparisons have been adjusted for the differences in carer’s gender and the relationship to patient.
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carer and feeling afraid for the future) have the high-
est of individual mean scores in each of the diagnosis
groups, suggesting these are common concerns
among all caregivers. The other three are fairly consis-
tently low scoring. Our data suggest that these constit-
uent items of caregiver burden do not vary in their
severity between caregiving populations.
This study is the first comparison of large groups of
caregivers of those with advanced cancer, dementia,
and ABI, which are conditions that are all increasingly
relevant with an aging population and rising incidence
of cancer and dementia. The larger sample size of the
ABI study was perhaps reflective of it being a nation-
wide (U.K.) study, whereas the other diagnostic group
participants were drawn from South London. Neverthe-
less, the number of participants in each group is rela-
tively large compared with previous comparisons of
caregiver burden between diagnostic groups.
We recognize several limitations of this study. First,
methodological differences between the original
data sets (data collection, sampling strategies, and in-
strument bias) could explain some of the differences
in caregiver burden between the diagnosis groups, as
could the differences in caregiving characteristics for
each diagnosis group, although caregiver characteris-
tics were controlled for in this analysis. Second, our
analyses were restricted to the limited number of com-
mon demographic variables in the pooled data set and
did not include information about whether the care-
giver was the primary carer and if they lived with the
patient; therefore, we could not identify any further
associations beyond the common covariates. However,
key variables previously identified in the literature are
included (caregiver age, gender, and relationship to
patient), and caregiver (rather than patient) charac-
teristics were more strongly associated with high
burden in a previous comparison.52 Third, the perfor-
mance comparisons were evaluated with cross-
sectional data; therefore, we can neither take into
account the changing nature of caregiver burden
over time as a disease progresses nor address causality.
Finally, the cutoff point for depression risk using the
ZBI53 has not been validated or reliably tested. Addi-
tionally, the sensitivity (true positive) and specificity
(true negative) for all caregivers were 72% and 63%,
respectively, meaning that 28% of those above the cut-
off score will not be at risk for depression and 37% of
those scoring below 24 will be at higher risk. Caution,
therefore, should be applied to the interpretation of
the results of the depression risk in each diagnosis
groups and differences between groups.
These results offer new data to support responsive
interventions to the needs of different caregiving pop-
ulations and to differentiate between diagnosis groups
for the support needed, particularly for mental health
care. Further work exploring the use of the ZBI as a
tool for caregiver burden in different diagnosis groups
(i.e., revalidation), either the 22 item or previously
validated short forms,31 would expand the evidence
base to detect differences between these caregiving
populations. We also would recommend further pro-
spective research into caregiver burden using longitu-
dinal methods to investigate the changing nature of
caregiving during different disease trajectories.
Fig. 2. Profile chart of adjusted mean scores for 22 Zarit Burden Inventory items in caregivers of cancer, dementia, and
acquired brain injury (ABI).
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